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Overview

● NEMS Application & Repo
● NEMSAppBuilder
● NEMSCompsetRun
● Regression Tests
● Commit Process
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projects/nems/apps/MyApp/trunk

Component #1 SVN External
Component #1

Repository

Component #2 SVN External
Component #2

Repository

SVN External

doc
application documentation

NEMS Repository
Application

modulefiles
“module load” commands

compsets
compset descriptions

NEMS Framework
Recent VersionNEMS

Compsets are defined at 
the component level

All build configuration 
files are in one place

Application documentation 
is at application level.

*.appBuilder
Active component list. 

conf
Make include files
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NEMS Framework projects/nems/trunk

NEMS Repository
Framework

● No files specific to 
application

● Mediator source
● Test & build scripts
● Component-specific 

build logic

tests
Test automation

src
NEMS Mediator

NEMSAppBuilder  -  NEMSCompsetRun
front-ends to build and run scripts

doc
NEMS Framework documentation
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NEMS Component
Component source code
Native repo & structure

NEMS Repository
Component

● In 3 places:
– Source code in native 

repo (any structure)

– Cap connects to NEMS

– Build logic in 
NEMSAppBuilder

NEMS Cap
Connection to NEMS Framework

NEMS Framework projects/nems/trunk

NEMSAppBuilder
Component-specific build logic
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Compiling NEMS
NEMSAppBuilder

● ./NEMS/NEMSAppBuilder
– interactive mode

● ./NEMS/NEMSAppBuilder 
app=standaloneFV3
– Non-interactive. Logs to 

stdout/stderr

projects/nems/apps/MyApp/trunk

modulefiles
“module load” commands

conf
Make include files

*.appBuilder
Component list

conf
Make include files

1.Component list from *.appBuilder file

2.Load modules from modulefiles/ directory

3.Configure NEMS using conf/ files

4. 

5. 
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Compiling NEMS
NEMSAppBuilder

● ./NEMS/NEMSAppBuilder
– interactive mode

● ./NEMS/NEMSAppBuilder 
app=standaloneFV3
– Non-interactive. Logs to 

stdout/stderr

NEMSAppBuilder source

build_fv3() {
… builds fv3 …

}

1.Component list from *.appBuilder file

2.Load modules from modulefiles/ directory

3.Configure NEMS using conf/ files

4.Build each component using shell function (eg build_fv3)

5. 
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Compiling NEMS
NEMSAppBuilder

● ./NEMS/NEMSAppBuilder
– interactive mode

● ./NEMS/NEMSAppBuilder 
app=standaloneFV3
– Non-interactive. Logs to 

stdout/stderr
1.Component list from *.appBuilder file

2.Load modules from modulefiles/ directory

3.Configure NEMS using conf/ files

4.Build each component using shell function (eg build_fv3)

5.Build NEMS using NEMS/src/Makefile

NEMS Framework projects/nems/trunk

src
NEMS Mediator

Makefile
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Compiling NEMS
NEMSAppBuilder



  

NEMSCompsetRun

NEMSCompsetRun
Running NEMS

● Compset
– Coupled component

– Set

● Contains
– Specified set of 

components

– Inputs

– Resource spec

– Baseline

Build
NEMSAppBuilder

Execute
 

Verify
 



  

● Compset groups
– Run multiple compsets

– Multiple builds

● Excellent for regression 
testing

NEMSCompsetRun

NEMSCompsetRun
Running NEMS

Build
NEMSAppBuilder

Compset

Execute

Verify

Build
NEMSAppBuilder

Compset

Execute

Verify

Compset

Execute

Verify



  

NEMSCompsetRun
Special Exception for GSM

Compset Execution
Now

Prep
(set up environment)

Input
(initialize working directory)

Run
(execute nems.x)

Verify & Report Save Baseline

Baseline? yesno
Compset Execution

Prep
(set up environment)

Input
(initialize working directory)

Run
(execute nems.x)

Verify & Report Save Baseline

Baseline? yesno

● NEMSCompsetRun
– No model workflow scripts

– Simplifies cross-application, 
cross-platform, testing

GSM
initialization is too complex 
for users to understand

Unfeasible for users to 
separate input & output from 
gsm scripts.



  

NEMSCompsetRun
Special Exception for GSM

● NEMSCompsetRun
– No model workflow scripts

– Simplifies cross-application, 
cross-platform, testing

● GSM
– initialization is too complex 

for users to understand

– Unfeasible for users to 
separate input & output from 
gsm scripts.

Compset Execution
GSM Exception

Prep
(set up environment)

exglobal_fcst
(initialize gsm files)

Run
(execute nems.x)

Verify & Report Save Baseline

Baseline? yesno

Input
(initialize working directory)

Input
(initialize working directory)



  

NEMS Regression Tests
http://www.emc.ncep.noaa.gov/projects/rt

● Nightly regression tests
● More regression tests will be added in coming weeks:

– FV3 Jet & WCOSS IBM

– HYCOM-GSM-CICE

– GSM-MOM5-CICE



  

NEMS Regression Tests
http://www.emc.ncep.noaa.gov/projects/rt



  

NEMS Regression Tests
http://www.emc.ncep.noaa.gov/projects/rt
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Commit Process
Steps

Developer
Creates
Ticket

Announcement
Developer emails 

NEMS list.

App Impact
(rare)

If input files need to be 
changed, developer 

works with application 
team to change them.

Commit Tests
NEMS Framework 
Team tests against 

supported 
applications.

Trunk Commit
NEMS Framework 
Team commits the 

change.

Code Review
NEMS community 

reviews the change

● Ensures Supported applications can handle the 
commit.

1 3 4

5 7
Commit Tests

(if needed)
NEMS Framework 
Team tests against 

supported 
applications again.

6

Commit Tests
NEMS Framework 
Team tests against 

supported 
applications.

Commit Tests
NEMS Framework 
Team tests against 

supported 
applications.

2
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Commit Process
Supported Applications

Commit Tests
NEMS Framework 
Team tests against 

supported 
applications.

● Supported Applications:
– Has an application team

● at least one person

– Trunk or “testing” branch:
● Points to NEMS Framework trunk head
● Has at least one compset that always works
● Is maintained by the application team

– Actively developed or used

– Reasonably up to date with component trunks
● Definition of “reasonably up to date” is outside the scope 

of this presentation

2
6
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Commit Process
Not Supported

● Do applications have to follow the plan?
– No.

● What happens to apps that don’t?
– NEMS Framework commits will not be tested 

against the application.

– Application developer keeps up with changes
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Summary

● NEMS Application
– Repo directory points to framework & components

● NEMSAppBuilder
– Builds NEMS application based on app-level info

● NEMSCompsetRun
– Runs compsets: set of components & inputs

– Also used for regression testing

● Commit Process
– Commit is tested against supported apps

– To be supported, apps must follow rules
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